(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCX) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
8 August 2002 (08.08,2002) 




PCT 



(10) International Publication Number 

WO 02/062043 Al 



(51) International Patent Classification 7 : 
1/56, H04Q 3/72 



H04M 1/57, 



(21) International Application Number: PCT/US00/34980 

(22) International Filing Date: 

21 December 2000 (21 .12.2000) 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG. BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE. GH, GM, HR. 
HU, ID, IL, IN, IS, JP, KE, KG. KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU t SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, IT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(71) Applicant: QUALCOMM INCORPORATED [US/US]; 
5775 Morehouse Drive, San Diego, CA 92121-1714 (US). 

(72) Inventor: CHINNASWAMI, Karthiek; 3737 Nobel 
Drive, #2206, San Diego, C A 92122 (US). 

(74) Agents: WADSWORTH, Philip, R. et al.; Qualcomm In- 
corporated, 5775 Morehouse Drive, San Diego, CA 92121- 
1714 (US). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: SYSTEM AND METHOD FOR MATCHING CALLER ID TO ELECTRONIC PHONEBOOK ENTRIES BY AP- 
PENDING AREA CODE TO LOCAL NUMBER IN THE PHONEBOOK 




1 



rf 

o 

c5 



o 



Monitor the pbooe fat ocnjpxng calls «ad he receipt of new mooauf uilt.' 




I 1 cSt L 

prepend bocae are* code Co each 7-<Ugil pbooe cumber a 
tbc p hon e book mdA mom the rasuknig pbene book m ft 




lf Hw* iir thM w> ffnurft m ^f 1553 EGpEy SC 55 5p i w3a 5 pESS^SXt 

br**t« the iaaoming pbooe entry. tr*ra«n nJcvmnl reconU, or 

inrtcr end catties note pejt« cootrol to other roanac» for 



(57) Abstract: A system (36, 38) for matching a phone call to a corre- 
sponding entry in an electronic phonebook (40) adapted for use with a 
telephone (10). The system (36, 38) includes a first mechanism (38) for 
identifying the phone call and providing a phone number in response 
thereto. A second mechanism (38) determines a home area code asso- 
ciated with the phone. A third mechanism (38) employs the home area 
code and the phone number to match the phone call to a corresponding 
entry in the electronic phonebook (40) whether or not entries in the elec- 
tronic phonebook (40) contain area codes. In a specific embodiment, 
the first mechanism (38) includes a mechanism (38) for identifying the 
phone call as an incoming or outgoing call. A caller identifies incom- 
ing calls and provides the phone number in response thereto. Another 
mechanism (38) stores an outgoing number dialed by the user and pro- 
vides the outgoing number as the phone number in response thereto. 
The area code of the wireless phone (10) is stored in on a computer 
(36). The third mechanism (38) prepends digits, based on the area code, 
to the phone number if the phone number is seven digits in length and 
provides an adjusted number in response thereto. The third mechanism 
(38) includes another mechanism (38) for adjusting entries in the elec- 
tronic phonebook (40) that have only seven digits by prepending the 
digits based on the area code to the seven-digit phonebook entries and 
providing adjusted entries in respoinse thereto. An additional mech- 
anism (38) compares the adjusted number to entries in the electronic 
phonebook (36) including the adjusted entries and provides a match 
signal in response thereto as an output of the third mechanism (38) if 
the adjusted number matches an entry in the electronic phonebook (40). 
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SYSTEM AND METHOD FOR MATCHING CALLER ID TO ELECTRONIC PHONEBOOK ENTRIES BY AP- 
PENDING AREA CODE TO LOCAL NUMBER IN THE PHONEBOOK 

BACKGROUND OF THE INVENTION 
Field of Invention: 

This invention relates to telecommunications systems. Specifically, the present 
invention relates to systems and methods for matching incoming and/or outgoing calls 
to electronic phonebook entries in a wireless phone or other communications device. 

Description of the Related Art: 

Wireless phones are employed in a variety of demanding applications ranging 
from search and rescue to business applications. Such applications demand feature-rich 
wireless phones for efficiently placing and receiving incoming and outgoing calls. 

As wireless phone technology advances, the demand for more features increases. 
Existing wireless phones typically include a computer for running software such as 
phonebook software to improve phone functionality. Much software, currently under 
development and already developed, requires accurate matching of incoming and 
outgoing calls to appropriate entries in the electronic phonebook. For example, call 
record keeping software for tracking incoming calls to or outgoing calls from parties 
listed in the electronic phonebook and caller identification software for notifying a user 
when an incoming call matches an entry in the electronic phonebook both require 
accurate matching of incoming and/or outgoing calls to entries in the phonebook. 

Currently, systems and methods for matching incoming or outgoing calls to 
entries in an electronic phonebook rely on exact matches between dialed numbers or 
incoming caller identification numbers to corresponding entries in the electronic 
phonebook. Unfortunately, such methods often fail to accurately match incoming and 
outgoing calls to appropriate entries in the electronic phonebook. For example, if a user 
is operating in the 619 area code and dials a seven-digit number, the dialed phone 
number may not match a corresponding ten-digit entry in the electronic phonebook that 
includes the 619 area code. Similarly, if a user enters a seven-digit number in the 
electronic phonebook rather than a ten-digit number, the seven-digit phonebook entry 
may incorrectly match a received call from a different area code but with similar last 
seven digits. 
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Hence, a need exists in the art for a system and method for accurately matching 
incoming and outgoing calls with corresponding entries in an electronic phonebook that 
avoids inadvertent errors resulting from mismatched area codes. 



.1 

SUMMARY OF THE INVENTION 



The need in the art is addressed by the system for accurately matching a phone 
call to a corresponding entry in an electronic phonebook of the present invention. In the 
illustrative embodiment, the inventive adapted for use with a wireless phone and 
includes a first mechanism for identifying the phone call and providing a phone number 
in response thereto. A second mechanism determines a home area code associated with 
the phone. A third mechanism employs the home area code and at least a portion of the 
phone number to accurately match the phone call to a corresponding entry in the 
electronic phonebook whether or not entries in the electronic phonebook contain area 
codes; 

In a specific embodiment, the first mechanism includes a mechanism for 
identifying the phone call as an incoming or outgoing call. A caller identification 
system identifies incoming calls and provides the phone number in response thereto. 
Another mechanism stores an outgoing number dialed by the user and provides the 
outgoing number as the phone number in response thereto. 

The area code of the wireless phone is stored in memory. The third mechanism 
prepends digits based on the area code to the phone number if the phone number is 
seven digits in length and provides an adjusted number in response thereto. The third 
mechanism includes another mechanism for adjusting entries in the electronic 
phonebook that have only seven digits by prepending the digits based on the area code 
to the seven-digit phonebook entries and providing adjusted entries in response thereto. 
An additional mechanism compares the adjusted number to entries in the electronic 
phonebook including the adjusted entries and provides a match signal in response 
thereto as an output of the third mechanism if the adjusted number matches an entry in 
the electronic phonebook. 

The novel design of the present invention is facilitated by the third mechanism, 
which eliminates matching errors due to the lack of area code information associated 
with 7-digit phone numbers in the electronic address book and 7-digit dialed numbers 
by appending appropriate area code information to the 7-digit numbers prior to 
comparisons that match the incoming an outgoing numbers to entries in the electronic 
phonebook. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram of a wireless phone constructed in accordance with the 
teachings of the present invention. 
5 Fig. 2 is a flow diagram of software for efficiently matching incoming and 

outgoing calls to entries in an electronic phonebook running on the phone computer of 
Fig. L 

DESCRIPTION OF THE INVENTION 

10 

While the present invention is described herein with reference to illustrative 
embodiments for particular applications, it should be understood that the invention is 
not limited thereto. Those having ordinary skill in the art and access to the teachings 
provided herein will recognize additional modifications, appl^tfonsTai^ 

15 within the scope thereof and additional fields in which the/present invention would be of 
significant utility. / 

Fig. 1 is a diagram of a wireless phone 10 constructed in accordance with the 
teachings of the present invention. The wireless phone 10 includes an antenna 30 that is 
connected to a duplexer 32. The duplexer 32 is connected to a transceiver^, which is 

20 connected to a computer 36 running caller ID and phonebook matchifig software 38 
constructed in accordance with the teachings of thepresent invention. The computer 36 
is has access to an electronic phonebook 40. The computer 36 is also connected to a data 
interface adapter 44, voice-encoding/decoding circuitry 46, a keypad 48, and a screen 
50. The voice-encoding/decoding circuitry 46 is connected to a microphone 52 and a 

25 speaker 54. For clarity, additional circuitry such as clocking circuitry and power 
supplies are not shown in the wireless phone 10, but those ordinarily skilled in the art 
will know where and how to include the requisite additional circuitry. Also for clarity, 
the electronic phonebook 40 is shown separately from the computer 36, but in practice, 
the electronic phonebook 40 is preferably implemented in software and stored in 

30 computer memory (not shown). 

In operation, the antenna 30 transmits and receives signals via the duplexer 32. 
The duplexer 32 facilitates sharing of resources of the antenna 30 between transmit and 
receive functions. The transceiver 34 includes transmit circuitry for transmitting signals 
such as encoded voice signals or service negotiation signals via the antenna 30 and 

35 duplexer 32. The transceiver 34 also includes receive circuitry for receiving signals, 
such as service negotiation messages or encoded voice signals, from another phone, 
base station, or mobile switching center (not shown) via the wireless network 18. The 
transceiver 34 also includes downconversion circuitry required to convert receive 



WO 02/062043 PCT/US00/34980 

4 

signals to digital baseband signals in preparation for processing via the computer 36. In 
addition, the transceiver 34 includes upconversion circuitry required to convert transmit 
signals from digital baseband signals to radio frequency signals in preparation for 
transmission via the antenna 30. 
5 A user may initiate a call by dialing a number via the keypad 48. The computer 

36 negotiates a service connection with an available wireless service provider associated 
with the wireless network 1 8 via the transceiver 34, the duplexer 32, and the antenna 30. 
When service is established, voice, data or fax information is transfeiTed over the air 
interface link 14. For a voice call, the user's voice is input to the microphone 52, 
10 encoded by the voice-encoding/decoding circuitry 46 and transmitted via the computer 
36, transceiver 34, duplexer 32, and the antenna 30. Similarly, received voice messages 
are decoded by the voice-encoding/decoding circuitry 46 and as voice via the speaker 
54. The data interface adapter 44 allows software running on the computer 36 to be 
upgraded and/or changed. The data interface adapter 44 also facilitates employing the 
15 wireless phone 10 as an external modem for an external computer (not shown). In this 
case, modem software runs on the computer 36 and/or on the external computer and 
facilitates communications with the external computer. Such modem software is known 
in the art and may be developed or purchased by one ordinarily skilled in the art. 

In the present embodiment, the computer 36 runs the unique phonebook 
20 matching software 38, which is constructed in accordance with the teachings of the 
present invention. The unique phonebook matching software 38 monitors the wireless 
phone 10 for the dialing of an outgoing call or the receipt of an incoming call and 
matches the associated phone number with an entry in the electronic phonebook 40 if a 
matching entry exists. The phone book matching software 38 also includes caller ID 
25 software (not shown) which is known in the art. 

The novel phonebook matching software 38 of the present invention overcomes 
errors associated with non-accounted for area code information by inserting the area 
code associated with the wireless phone 10 at the beginning of an outgoing phone 
number to yield a ten digit number for comparison purposes. The resulting 10-digit 
30 number is compared to 10-digit phone number entries in the electronic phonebook 40. 
Prior to comparison between entries in the electronic phonebook 40 and the 10-digit 
outgoing number, all 7-digit numbers in the electronic phonebook 40 are converted to 
10-digit numbers by inserting the area code (home area code) of the wireless phone 10 
at the beginning of the 7-digit numbers. The area code of the wireless phone 10 is 
35 predetermined and is stored in memory such as the electronic phonebook 40. Similarly, 
prior to comparison between 10-digit incoming numbers and entries of the electronic 
phonebook 40, all 7-digit numbers in the electronic phonebook 40 are converted to 10- 
digit numbers by prepending the area code (home area code) of the wireless phone 10. 
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Conventional phonebook matching systems indicate matches between all 7-digit 
phonebook entries and 10-digit incoming or outgoing phone numbers whose last 7 digits 
match the 7-digit phonebook entry, often resulting in incorrect phonebook matches. 
Similarly, conventional systems indicate matches between 7-^digit outgoing numbers 
5 that match the last 7 digits of a 10-digit phonebook entry, often resulting in incorrect 
phonebook matches. These inaccuracies are addressed by the unique software 38 and 
associated wireless phone 10 of the present invention as discussed more fully below. 

: The unique system of the present invention for facilitating matching incoming 
phone calls to entries in a phonebook is particularly effective in systems employing 

10 voice-recognition to handling incoming call-waiting calls and associated signals. A 
system for efficiently handling incoming call-waiting calls suitable for use with the 

present invention is disclosed in U.S. Patent Application Serial ]ko. , 

attorney docket number QCPA990274 filed concurrently, by S. Hafiz, entitled 
SYSTEM AND METHOD FOR ENHANCING CALL-WATTING FUNCTIONALITY 

15 VIA VOICE RECOGNITION, assigned to the assignee of the present invention and 
incorporated by reference herein. 

. Fig. 2 is a flow diagram of the software 38 of Fig. 1 for efficiently matching 
incoming and outgoing calls to entries in the electronic phonebook 40 Fig. 1. With 
reference to Figs. 1 and 2, in an initial monitoring mechanism 60, the software 38 

20 monitors the wireless phone 10 for dialed outgoing calls and for the receipt of incoming 
calls. The incoming calls may be standard incoming calls, call-waiting calls, or another 
type of incoming call without departing from the scope of the present invention. 

If an incoming call is received by the wireless phone 10 and a user answers the 
incoming call, then control is passed to a caller ID mechanism 62, where the phone 

25 number of the incoming call is determined, if available and not restricted, via caller 
identification systems and methods known in the art. Requisite caller-ID functionality 
is embedded in the software 38. The caller ID functionality is known in the art and 
easily developed or ordered and incorporated into the software 38 or other hardware 
(not shown) of the wireless phone 10. Those skilled in the art will appreciate that for 

30 caller ID systems to work properly, caller ID must supported by a network with which 
the wireless phone 10 communicates. The present invention is adapted for use with 
caller ID systems that provide 10-digit phone numbers, however the present invention 
may be easily adapted for use with other lengths of numbers provided by caller ID 
systems, such as different length international numbers, without departing from the 

35 scope of the present invention. 

If in the caller ID mechanism 62 the software 38 determines that the incoming 
number is a restricted number or is otherwise not available, then control is passed to a 
first indication mechanism 64, where the software 38 indicates, via the display screen 
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50, that the incoming call is from a restricted number. An exemplary displayed message 
is "Incoming call from restricted number." After the first display mechanism 64, control 
is passed to a no-match mechanism 66, where the software 38 returns that no match was 
found between the incoming call and entries in the electronic phonebook 40. 
5 Alternatively, a special entry for non-matching calls may be created in the electronic " 
phonebook 40 and restricted calls or otherwise non-matching calls may be considered to 
match with the non-matching call category. 

If the caller ID mechanism 62 successfully obtains the phone number associated 
with the received call, then control is passed to a first prepending mechanism 68 where 

10 the home area code of the wireless phone 10 is prepended to each 7-digit phone number 
entry resulting in a temporary phonebook entry of 10 digits which is then compared to 
the incoming number for a match. The home area code of the wireless phone 10 is 
stored in phone computer memory or is retrievable from memory of an associated 
telecommunications network (not shown). Alternatively, the temporary phonebook may 

15 be implemented as a permanent phonebook stored in a memory of the computer 36. 

If the monitoring mechanism determines that an outgoing call has been dialed, 
then control is passed to a counting mechanism 70, where the number of digits in the 
outgoing phone number are counted. If the outgoing number is a 7-digit number, then 
control is passed to a second prepending mechanism 72, where the home area code of 

20 the wireless phone 10 is prepended to the outgoing number for comparison purposes. 
After the second prepending mechanism 72, control is passed to the first prepending 
mechanism 68. If the outgoing number is a 10-digit number, then control is passed 
directly to the first prepending mechanism 68. 

The mechanisms 62 and 70 comprise a mechanism for identifying a phone 

25 number corresponding to an incoming or outgoing phone call, respectively, and 
providing phone number in response thereto for use by subsequent mechanisms of the 
software 3 8 as discussed more fully below. 

Once the temporary phonebook of ten-digit numbers is created by the first 
prepending mechanism 68 then control is passed to a scanning mechanism 74, where the 

30 temporary phonebook is searched for entries in the temporary phonebook that match the 
outgoing number, which is adjusted to a 10-digit number if not already a 10-digit 
number by the second prepending mechanism 72, or the 10-digit incoming number. If a 
match is found, control is passed to a match mechanism 76, where the software 38 
returns a match indication for use by other routines or software, such as call record 

35 keeping software, for handling phonebook matches. If no match is found, then control 
is passed to the no-match mechanism 66. Once the no match mechanism 66 or the 
match mechanism 76 is complete, the software 38 is complete. 
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The exact programming details required to implement the software 38 of Fig. 2 
may be easily developed by one ordinarily skilled in the art having access to the present 
teachings. 

Thus, the present invention has been described herein with reference to a 
particular embodiment for a particular application. Those having ordinary skill in the 
art and access to the present teachings will recognize additional modifications, 
applications, and embodiments within the scope thereof. 

It is therefore intended by the appended claims to cover any and all such 
applications, modifications and embodiments within the scope of the present invention. 

Accordingly, 



WHAT IS CLAIMED IS: 
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CLAIMS 

1. A system for accurately matching a phone call to a corresponding entry in an 
2 electronic phonebook comprising: 

first means for identifying a phone number corresponding to said phone call and 
4 providing said phone number in response thereto; 

second means for determining a home area code; and 
6 third means for employing said home area code and at least a portion of said 

phone number to accurately match said phone call to a corresponding entry in said 
8 electronic phonebook whether or not entries in said electronic phonebook contain area 
codes. 

2. The system of Claim 1 wherein said first means includes means for 
2 identifying said phone call as an incoming or outgoing call. 

3. The system of Claim 2 wherein said first means includes a caller 
2 identification system for identifying incoming calls and providing said phone number in 

response thereto. 

4. The system of Claim 2 wherein said first means includes means for storing an 
2 outgoing number dialed by said user and providing said outgoing number as said phone 

number in response thereto. 

5. The system of Claim 2 wherein said second means includes a computer for 
2 storing said area code of said wireless phone. 

6. The system of Claim 2 wherein said third means includes means for 
2 prepending digits based on said area code to said phone number if said phone number is 

seven digits in length and providing an adjusted number in response thereto. 

7. The system of Claim 6 wherein said third means includes means for adjusting 
2 entries in said electronic phonebook that have only seven digits by prepending said 

digits based on said area code to said seven-digit phonebook entries and providing 
4 adjusted entries in response thereto. 

8. The system of Claim 7 wherein said third means includes means for 
2 comparing said adjusted number to entries in said electronic phonebook including said 
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adjusted entries and providing a match signal in response thereto as an output of said 
4 third means if said adjusted number matches an entry in said electronic phonebook. 

9. A system for accurately matching an incoming 'or outgoing call to a 
2 corresponding entry in an electronic phonebook associated with a phone comprising: 

first means for identifying said incoming or outgoing call and providing a phone 
4 number in response thereto; 

: second means for determining if said phone number contains area code 
6 information and providing a first signal in response thereto; 

third means for obtaining an area code associated with said phone and providing 
8 a second signal in response thereto; and 

fourth means for accurately matching said incoming or outgoing call to a 
10 matching entry in said electronic phonebook based on said phone number and said first 
signal and said second signal. 

10. A system for accurately matching a phone call to a corresponding entry in 
2 an electronic phonebook comprising: 

first means for identifying a phone number dialed by a user; 
4 second means for determining a home area code; and 

third means for employing said home area code and at least a portion of said 
6 phone number to accurately match said phone call to a corresponding entry in said 
electronic phonebook whether or not entries in said electronic phonebook contain area 
8 codes. 

1 1. A method for accurately matching a phone call to a corresponding entry in 
2 an electronic phonebook comprising the steps of: 

identifying said phone call and providing a phone number in response thereto; 
4 determining a home area code; and 

employing said home area code and at least a portion of said phone number to 
6 accurately match said phone call to a corresponding entry in said electronic phonebook 
whether or not entries in said electronic phonebook contain area codes. 
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